(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 




iiiiiiiiufiiiiouiiiniiiiiiniiDeMiiiwin 



(43) International Publication Date (10) Internationa] Publication Number 

24 December 2003 (24.12J003) PCT WO 2003/106130 A3 



(51) International Patent Classification 7 : 



E21B 43/10 



(21) International Application Number: 

PCI7US2003/018530 

(22) International Filing Date: 12 June 2003 (12.06.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
60/387,961 



12 June 2002 (12.06.2002) US 



(71) Applicant: E VENTURE GLOBAL TECHNOLOGY 
[US/USJ; 16200 A Park Row, Houston, TX 77084 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): WATSON, Brock, 
Wayne [USAJS]; 2535 Marsh Lane #1004, CarroUton, 
TX 75006 (US). BRISCO, David, Paul [USAJS]; 405 
Wes triage Drive, Duncan, OK 73533 (US). 

(74) Agents: MATTENGLY, Todd et al.; Haynes and Boone, 
LLP, Suite 4300, 1000 Louisiana, Houston, TX 77002- 
5012 (US). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB. GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KB, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU t TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF. BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declaration under Rule 4.17: 

— of inventorship (Rule 4.17(iv))for US only 

Published: 

— with international search report 

(88) Date of publication of the International search report: 

23 September 2004 

(Continued on next page] 



(54) Title: COLLAPSIBLE EXPANSION CONE 



© 
O 





(57) Abstract: An apparatus (910) for radially expanding and plastically deforming an expandable tubular member (66) includes a 
collapsible expansion cone (44, 46). 



WO 2003/106130 A3 llliniillDlliniilillllllBII 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations*' appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



International application No. 



PCT/US03/18530 

A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) : E21B 43/10 
USCL : 166007,217,382 

^^J?^T^J^I^ m nnnSificalion or to both national classification and IPC 

B. FIELDS SEARCHED 



Minimum documentation searched (classification system follorad by classification symbols) 
U.S. : 166/207,217 % 382,121,2i2,216,387 



Documsntatkm searched other than minhrnrrn documentation to the extent that such dccumsntc are included in the fields searched 



Electronic data base consulted 



the international search (nam? of data base and, TCiiere practicable, search terms need) 



Citation of document, with ladtcatkn, where appropriate, of me gdgwfltgssages 



Relevant to claim No. 



X 
A 



US 3,691,62 4 A (K2NLEY) 19 September 1972 (19/09/1972), see especially Figure 1-3 
and cotorflDB 3 and 4. 

US 3.631 r 926 A (YOUNG) 04 January 1972 (04/01/1972), see fig. 1. 



26,29 
30-33 



I I Further doauaerti axe listed in fee 



of Box C. 



□ 



See patent family annex. 




tear doomo* gftfefche* after the teetsitfoDrffifaf crtoorpikxfty 



ttttdakned fares 



wUch b dtedto 



fflloi fee bat fate that tt» 



wddwpd acael or cacaot aa coMldetcd to hnwotvo aa 
when tie tacmnaal » Ufcza mkmn 



doenxnem at partlaUar reieiancc; lh« djknod kmniao emmst be 
oGBsfafend to la what aa isvcatlvc tttp vbeo. docancoz k 
cmiMnrd wkh q» or ■ore other w 
tcfcsa <an>lm> to a p cax a attkd hi 0J5 art 



Date of the actual completion of me irtfernarional search 
Q2 June 2004 (02.0S.2C04) 



Nan» and mailing address of the ISA/US 
fcfail Step PCT, Attn: IS A/TJ3 

P.O. Box 1450 

Akaxxm. VirpaiQ 22313-1450 
Facsimile Ho. (703) 305-3230 



Date of mailing of the international search report 



Authorized officer 
WILLIAM P. NEUDER 



Telephone No. (703)300-2150 



Form PCT/ISA/210 (second sheet) (July 1998) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteDectual Property 
Organization 
Internationa] Bureau 




inaiiigEiiiiiiHiioniiiiiiiiMD 



(43) International Publication Date (10) International Publication Number 

24 December 2003 (24.12.2003) PCT WO 2003/106130 A3 



(51) International Patent Classification 7 : 



E21B 43/10 



(21) International Application Number: 

PCT/US2003/018530 

(22) International Filing Date: 12 June 2003 (12.06.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

607387,961 



12 June 2002 (12.06.2002) US 



(71) Applicant: E VENTURE GLOBAL TECHNOLOGY 
[US/US]; 16200 A Park Row, Houston, TX 77084 (US). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only): WATSON, Brock, 
Wayne [US/US]; 2535 Marsh Lane #1004, CarroUton, 
TX 75006 (US). BRISCO, David, Paul [US/US]; 405 
Westridge Drive, Duncan, OK 73533 (US). 

(74) Agents: MATTINGLY, Todd et al.; Haynes and Boone, 
LLP, 901 Main Street, Suite 3100, Dallas, TX 75202-3789 
(US). 

(81) Designated States (national)i AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 



CZ, DB, DK, DM, DZ, EC, EE. ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG. KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, Fl, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Declaration under Rule 4.17: 

— of inventorship (Rule 4. 1 7(iv)) for US only 

Published: 

— with international search report 

— with amended claims 

(88) Date of publication of the International search report: 

23 September 2004 

Date of publication of the amended claims: 16 December 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: COLLAPSIBLE EXPANSION CONE 



O 





(57) Abstract: An apparatus (910) for radially expanding and plastically deforming an expandable tubular member (66) includes a 
collapsible expansion cone (44, 46). 



WO 2003/106130 PCT/US2003/0 18530 

AMENDED CLAIMS 
[received by the International Bureau on 20 August 2004 (20.08.04); 
original claims 26, 29, 40 and 42 amended; claims 44-49 added , 
remaining claims unchanged (6 pages)]. 

an intermediate portion defining arcuate cylindrical and spherical upper surfaces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical upper and lower surfaces; 
wherein each upper expansion cone segment is tapered in the longitudinal direction from the 

intermediate portion to the outer portion; and 
wherein each lower expansion cone segment is tapered in the longitudinal direction from the 
intermediate portion to the outer portion. 

26. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a tubular support member; 

a collapsible expansion cone coupled to the tubular support member, 
an expandable tubular member coupled to the collapsible expansion cone; 
means for displacing the collapsible expansion cone relative to the expandable tubular 
member using fluid pressure; and 

means for collapsing the expansion cone. 

27. The apparatus of claim 26, wherein the tubular support member comprises an upper tubular 
support member comprising an internal flange and a lower tubular support member comprising an 
internal flange; wherein the expansion cone comprises: 

an upper cam assembly coupled to the upper tubular support member comprising: 
a tubular base coupled to the upper support member, and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defming an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper cam 
assembly and pivotally coupled to the internal flange of the upper tubular support 
member; 

a lower cam assembly coupled to the lower tubular support member comprising: 
a tubular base coupled to the lower tubular support member; and 
a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding one of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interleaved with and overlap 
the cam arms of the lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam 

assembly, each lower expansion cone^segment pivotally coupled to the internal flange 
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of the lower tubular support member and mating with the inclined surface of a 
corresponding one of the cam arms of the upper cam assembly; and wherein the 
apparatus further comprises: 
means for releasably coupling the upper tubular support member to the lower tubular support 
member; and 

means for limiting movement of the upper tubular support member relative to the lower 
tubular support member. 

28. The apparatus of claim 26, further comprising: 

means for pivoting the upper expansion cone segments; and 
means for pivoting the lower expansion cone segments. 

29. The apparatus of claim 26, further comprising: 

means for pulling die collapsible expansion cone through the expandable tubular 
member using fluid pressure. 



30. A collapsible expansion cone, comprising: 
an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper cam 

assembly; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal 
direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding one of the upper expansion cone 
segments; 

wherein the cams arms of the upper cam assembly are interleaved with and overlap 
the cam arms of the lower cam assembly; 
a plurality of lower expansion cone segments interleaved with cam aims of the lower cam 

assembly, each lower expansion cone segment mating with the inclined surface of a 

corresponding one of the cam arms of the upper cam assembly; 
means for moving the upper cam assembly away from the lower expansion cone segments; 

and 

means for moving the lower cam assembly a^ay from the upper expansion cone segments. 
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3 1 . The apparatus of claim 30, wherein the upper and lower expansion cone segments together 
define an arcuate spherical external surface. 

32. The apparatus of claim 30, wherein each upper expansion cone segment comprises: 

an inner portion defining an arcuate cylindrical upper surface and arcuate cylindrical 
lower surfaces; 

an intermediate portion defining arcuate cylindrical and spherical upper surfaces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical upper and lower surfaces; and 
wherein each lower expansion cone segment comprises: 

an inner portion defining an arcuate cylindrical upper surface and arcuate cylindrical 

lower surfaces; 

an intermediate portion defining arcuate cylindrical and spherical upper surfaces and 

an arcuate conical lower surface; and 
an outer portion defining arcuate cylindrical upper and lower surfaces. 

33. The apparatus of claim 30, wherein each upper expansion cone segment is tapered in the 
longitudinal direction from the intermediate portion to the outer portion; and 

wherein each lower expansion cone segment is tapered in the longitudinal direction from the 
intermediate portion to the outer portion. 

34. A packer cup apparatus comprising: 
a central mandrel, 

a sealing cup comprising 

a substantially unrestricted lip for sealing engaging a tubular member, and 

a base portion for sealingly engaging the central mandrel, 
a protecting member positioned longitudinally along the central mandrel, 
a pliant backup member positioned between the protecting member and the sealing cup, 
a conical bushing positioned partially between the sealing cup and the central mandrel for 
supporting the base portion of the sealing cup. 

35 . The apparatus of claim 34 wherein the pliant backup member is made from a material 
selected from the group consisting of fluropolymer, fluoroelastomer, Telflon, or PEEK. 

36. The apparatus of claim 34 further comprising a restraining member surrounding the base 
portion of the sealing cup for restraining the sealing cpp. 
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37. The apparatus of claim 34 wherein the protecting member is a thimble surrounding the base 
portion of the sealing cup. 

38. The apparatus of claim 37 wherein the sealing cup further comprises an unsupported portion 
between the thimble and a point of engagement with (he expandable tubular member, and a means for 
reducing the unsupported portion of the sealing cup. 

39. A method of radially expanding and plastically deforming an expandable tubular member, 
comprising: 

supporting the expandable tubular member using a tubular support member and a collapsible 

expansion cone; 
injecting a fluidic material into the tubular support member, 

sensing the operating pressure of the injected fluidic material within a first interior portion of 

the tubular support member; 
displacing the collapsible expansion cone relative to the expandable tubular member when the 

sensed operating pressure of the injected fluidic material exceeds a predetermined 

level within the first interior portion of the tubular support member, 
sensing the operating pressure of the injected fluidic material within a second interior portion 

of the tubular support member; and 
collapsing the collapsible expansion cone when the sensed operating pressure of the injected 

fluidic material exceeds a predetermined level within the second interior portion of 

the tubular support member. 

40. The method of claim 39, further comprising: 

pulling the collapsible expansion cone through the expandable tubular member When the 
sensed operating pressure of the injected fluidic material exceeds a predetermined 
level within the first interior portion of the tubular support member. 



The method of claim 40, wherein pulling die collapsible expansion cone through the 

expandable tubular member comprises: 
coupling wie or more cup seals to the tubular support member above the collapsible 

expansion cone; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion cone through the expandable tubular member using the cup 
seals. 
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42. The method of claim 39, wherein the tubular support member comprises an upper tubular 
support member and a lower tubular support member, and wherein collapsing the 
collapsible expansion cone comprises displacing the upper tubular membenrelative to 
the lower tubular support member. 



43. The method of claim 42, wherein the collapsible expansion cone comprises: 
an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal direction, 
each cam arm defining an inclined surface; 
a plurality of upper expansion cone segments interleaved with the cam arms of the upper cam 

assembly and pivotally coupled to the upper tubular support member, 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward longitudinal direction, 
each cam arm defining an inclined surface that mates with the inclined surface of a 
corresponding one of the upper expansion cone segments; 

wherein die cams arms of the upper cam assembly are interleaved with and overlap die cam 
arms of die lower cam assembly; and 
a plurality of lower expansion cone segments interleaved with cam arms of the lower cam assembly, 

each lower expansion cone segment pivotally coupled to the lower tubular support member 

and mating with the inclined surface of a corresponding one of the cam arms of the upper cam 

assembly. 



44. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a tubular support member; 

a collapsible expansion device coupled to the tubular support member, 
an expandable tubular member coupled to the collapsible expansion cone; 
means for displacing the collapsible expansion device relative to the expandable tubular 
member using fluid pressure; and 

means for collapsing the expansion cone. 

45. The apparatus of claim 44, further comprising: 

means for pulling the collapsible expansion device through the expandable tubular member 
using fluid pressure. 
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46. A method of radially expanding and plastically deforming an expandable tubular member, 
comprising: 

supporting the expandable tubular member using a tubular support member and a collapsible 

expansion device; 
injecting a fluidic materia] into the tubular support member, 

sensing the operating pressure of the injected fluidic material within a first interior portion of 

the tubular support member; 
displacing the collapsible expansion device relative to the expandable tubular member when 

the sensed operating pressure of the injected fluidic material exceeds a predetermined 

level within the first interior portion of the tubular support member; 
sensing the operating pressure of the injected fluidic material within a second interior portion 

of the tubular support member; and 
collapsing the collapsible expansion device when the sensed operating pressure of the injected 

fluidic material exceeds a predetermined level within the second interior portion of 

the tubular support member. 

47. The method of claim 46, further comprising: 

pulling the collapsible expansion device through the expandable tubular member when the 
sensed operating pressure of the injected fluidic material exceeds a predetermined 
level within the first interior portion of the tubular support member. 

48. The method of claim 47, wherein pulling the collapsible expansion device through the 
expandable tubular member comprises: 

coupling one or more cup seals to the tubular support member above the collapsible 
expansion device; 

pressuring the interior of the expandable tubular member below the cup seals; and 
pulling the collapsible expansion device through the expandable tubular member using the 
cup seals. 

49. The method of claim 46, wherein the tubular support member comprises an upper tubular 
support member and a lower tubular support member; and wherein collapsing the collapsible 
expansion device comprises displacing the upper tubular member relative to the lower tubular support 
member. 
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